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Electrochemical processes span a range of technologies
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We can generally classify processes as galvanic or electrolytic

Galvanic processes Electrolytic processes
convert chemical energy to convert electrical energy to
electrical energy chemical energy
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Voltage measures the energy inputs or
outputs for electrochemical systems

Current measures the overall conversion in
electrochemical reactions




Understanding the relationship between current and voltage
requires a detalled description of (electro)chemical processes

Chemical / electrochemical
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Electrochemical thermodynamics

Closing the electron balance
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A case study in CO, electrolysis
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Characterizing 3-phase electrochemical systems

Energy / power balance
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Chemical / electrochemical processes
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Characterizing 3-phase electrochemical systems

Energy / power balance

Ohmic losses
7, =IR

R = Relec + Rmem

Chemical / electrochemical processes
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Characterizing 3-phase electrochemical systems

Solid phase

Energy / power balance

Kinetic losses

Product selectivity

Ohmic losses

Chemical / electrochemical processes
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reaction
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Undesired
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Controlling reaction conditions is critical to isolating phenomena
and mitigating undesired processes

Solvent / electrolyte purity Electrode treatment and Precision product analysis
characterization (chemical characterization)
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Sometimes, this requires
additional purification
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Understanding the relationship between current and voltage
requires a detalled description of (electro)chemical processes

Chemical / electrochemical

Energy / power balance

reactions (voltage losses)
Cathode -
(reduction) ~A+Ne” —>B V_ =0CV +5. ) +n.(1)+7. ()
Anode -
(oxidationy C© —>D+ne / / 1 \
Side Minimum Kinetic Ohmic Transport
B+ne 5 S energy losses losses losses

reactions

Electrochemical thermodynamics

Closing the electron balance

and kinetics (product analysis)
A+ne >B EO0c=... Kkba="... y
=1 +1 +--
C—o>D+ne E%2=... kKOC=... ©

10



Questions?
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